Colorectal adenomas may be either protruding type or superficial type lesions. To delineate the clinicopathological characteristics of the latter, 153 superficial type adenomas (including the surrounding mucosa) obtained by endoscopic resection were studied morphologically. Superficial type adenomas were defined as flat or flat depressed adenomas with a height of <3 mm; histologically, the tubules proliferated horizontally without vertical overlap. The location of tubules in the mucosa was classified as: involvement of the surface layer only (m), deeper invasion not reaching the muscularis mucosae (m_), or invasion to the muscularis mucosae (m3). The results of analysis indicated: 1) there was no relationship between atypia and size; 2) although macroscopic features (depression, etc.) were associated with the grade of atypia, a closer association was obtained for the location in the mucosa; 3) based on our classification system for tubule location, m2 and m3 adenomas had a significantly higher frequency of depressed type lesions than did ml lesions; and 4) the height of superficial type adenomas was 295 to 413 tm. Height was lowest in the m3 group followed by, in ascending order, the m2 and mt groups. These morphological and histological characteristics are expected to contribute to improved diagnosis of superficial type adenomas.
INTRODUCTION
Previous studies on colorectal adenomas have focused primarily on protruding type lesions (1, 2) . The high frequency of carcinomas in adenomas among these lesions has provided evidence for the adenoma-carcinoma sequence theory (3, 4) . Recently, however, increased discovery of flat and depressed type early carcinomas has highlighted the clinical importance of superficial type neoplasms of the colon and rectum, and previously accepted theories on the histogenesis of adenomas are now being reassessed. For protruding type adenomas, lesion size and morphology (pedunculated, spherical, etc.) are apparently related to the probability of coexisting carcinoma. This and other types of evidence have formed the basis for the adenoma-carcinoma sequence theory.
However, interest in the de novo theory of carcinogenesis has recently been revived by the increased detection of superficial type neoplasms.
To better understand the clinicopathological features of colorectal adenomas, we studied the morphological and histological characteristics of superficial type adenomas that were obtained by endoscopic resection (ER) after injection of physiological saline solution. Clinical materials obtained by ER were used because this technique allows the surrounding mucosa to be sampled at the same time and under the same conditions as the target lesion, a situation that is a prerequisite to a meaningful analysis of superficial-type adenomas.
SUBJECTS AND METHODS
One hundred fifty-three lesions satisfying the histological criteria for superficial type adenomas were studied. These lesions were identified from among the 466 lesions obtained by ER in this department during the 4.5 years be- Endoscopically resected materials were gently spread out, pinned down, fixed in 10% formalin, and sliced at 3-mm intervals, taking care to include the largest sectional area of the lesion. The sections were then embedded in paraffin, sliced at a thickness of 4 lxm, and stained with hematoxylin-eosin. Histologically, the lesion was examined at low magnification, and location was classified as one of three levels: 1) invasion of the surface layer of the mucosa only (m, Fig. 1A ), 2) deeper invasion but not reaching the muscularis mucosae (m2, Fig. 2A) , and 3) invasion to the muscularis mucosae (m3, Fig. 3A ). Lesions showing mj tubules at the periphery and m3 near the center were classified as m2. Endoscopic photographs of the corresponding ml, m2, and m3 lesions are shown in Figures 1B, 2B, and 3B, respectively. According to this classification system, ml lesions were relatively thin adenomas, while m3 lesions were thick adenomas that occupied all cell layers of the mucosa.
The heights of the lesions and surrounding mucosa were measured from the muscularis mucosae. Lesion thickness was expressed as the mean of the maximum thickness and the minimum thickness measured from the muscularis mucosae. moderate, and severe atypia groups, respectively. These differences were not significant ( Table 1) .
Adenoma Atypia and Site
The majority of lesions were situated from the sigmoid colon to the transverse colon. There was no difference by the grade of atypia ( pressed type lesions (IIa and IIb), significant differences were noted between the m group and the mE group (P < 0.05), and between the mi group and the m3 group (P < 0.01) ( Table 6 ).
Adenoma Atypia and Height
Although there was no difference by the thickness of the surrounding mucosa, lesion height tended to be lower with higher grades of atypia (Table 7) . The grade of atypia, classified as mild, moderate, or severe, was unrelated to lesion size, which ranged from 4.9 to 5.5 mm. Although larger lesions have been associated with higher frequencies of severe atypia and carcinogenesis in pedunculated adenomas, this does not appear to be true for superficial type adenomas.
The relationship between the lesion site in the cOlon and the degree of atypia was also studied. Superficial type adenomas were situated primarily from the sigmoid colon to the transverse colon, and the lesion site was unrelated to the grade of atypia. Overall trends approximated those for pedunculated adenomas, but relatively few superficial type adenomas were found in the rectum, compared to trends for colonic polyps as a whole. This was attributed to the relatively high number of hyperplastic polyps found in the rectum (total rectal polyps: 1,060), compared to other segments of the colon (total colonic polyps: 6,209) at our institute (8) .
Depression has been reported to be one of the morphological characteristics of superficial type colonic carcinomas. In the present study, depressed type was seen in 18 of 119 lesions (15.1%) with moderate atypia and in 9 of 25 lesions (31.0%) with severe atypia. Although our series included adenomas only, the number ofdepressed type lesions was higher with higher grades of atypia. Other investigators have similarly found that depressed type lesions are not necessarily carcinomas, and that, on the contrary, most are adenomas. In one study, 93.1% of lesions with relative depression of <5 mm were reported to be adenomas (9) . By applying the criteria of Ajioka et al (9) . to define absolute depression and relative depression, only of the 153 adenomas in our series (3.9%) showed absolute depression. Depression associated with superficial type adenomas therefore appears to be relative depression in the overwhelming majority of cases. Therefore, moderately and severely atypical lesions tend to be depressed, which makes it more difficult to differentiate these lesions from carcinomas.
Since location in the mucosa is considered to closely reflect macroscopic lesion morphology, this factor was also studied for our series of superficial type adenomas. Location (10) . To enhance accuracy, we therefore measured the lesion thickness and the thickness of the surrounding mucosa. The thickness of the surrounding mucosa was subtracted from adenoma thickness to derive lesion height.
The thickness of the surrounding mucosa ranged from 511 to 572 lam and was unrelated to the grade of atypia. Severely atypical adenomas were not as high as moderately and mildly atypical adenomas, but the differences were not significant. However, analysis of the relationship between location in the mucosa and adenoma height revealed a significant difference in height between the m group and the m3 group, indicating that location was more closely associated with local morphology than was atypia. Since many m2 and m3 lesions are depressed, it can be assumed that the mean height of these lesions decreases. Tsuda et al. (10) 
CONCLUSIONS
The following conclusions were obtained from clinical and histological observations of endoscopically resected superficial type adenomas:
